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(57) Abstract: A human-type anti-blood coagulation factor VIII (hereinafter referred to as FVIII) which binds to human FVIII and 
specifically inhibits the blood coagulation activity thereof, and its antibody fragment. An scFv display phage library, which has been 
constructed by using scFv DNA on the basis of random combinations of the VH chain gene and VL chain gene of immunoglobulin 
originating in lymphocytes of a patient with hemophilia A, is reacted with FVIII having been immobilized on a solid phase via an 
anti-FVIII monoclonal antibody. Then scFv clones capable of binding to FVIII are screened to thereby clarify antibody VH chain 
and VL chain specific to FVIII. 

(57) IK: 

t hifeiftJBHKSviiiH^ CKT, fviii b fat ZZb <>*>«) te*£^U #^ 

VLii^©7y^A»^Mia5 s cFv DNAfcEV^Tfl 5 * 
Stbfcs cFvr>f^W77-i>7^7!J^ tfcFVIMV j> x*—t»> 
tFLfr^bX®tBfc@^*H^FVIIIfc^**Tx FVIII fc*^5Tf&fcs c 
F v ^ cr-V^r^^ y — =1^U FVIIIiC<»||»4^VH«lRt^V L«*rW 
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m m m 

rtJK^BWS«t^fflj|lL*jBr.-t-*ett«J6-Cfc«. jfiLS*5A©«#©j»^W:F 
io vni<©M3teKfe^ff*>ttS*s, i«^itfcif ©H^i^i 0% (8 
-15%) CbV>^FVIII^1-5gtflE(?5m^S1fi^$n5. -O^fi^LF 

jfiL«i**U<fflJifc:-*-5. 

— ^ufls: (7f?y ^n— JvU^tflc) ^^^fetFVIII-r^fctf^— gift: (v^^y 

{g^ (#^©:5EW^'l>i5SS|g^^^rS^{SV^ (Br. J. Haeraotol. 

1990, 75, 525-530 s Lancet 1995, 345(8943) 152-155) s tiuM^HD F VIIKDit 
M*mm&Mm^W)mmk<D}) Xfyrtf — tteZ (Semin. Hematol. 1997, 
34, 171-187, Thromb. Res. 1997, 84, 359-362) r t biiAZ. &tlX& X) N 

25 trLFvin^^t ^^-^w-^m^xmrnv^m^m^x^MmmmMm-^ 
mx*%z>tfcFviimm* y mm^^vWF tw^vit^mx-w^-r^Fyint 
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5 o^FViii(E>EH4&|fi*U jftFVlll-f tf*— UTiSSfif5 - b& 

<7;* N khkf^yilK-^) ^>EBF7^7t-A»^10^ 

1 9 9 8^|I!5;oT, Marc G. Jacquemin^^E B h7^7t^i^fflV^ 
15 T4Sa*-C-€rO?»ScSr«^Lfe (Blood, 92(2), 1998, 496-506) „ Ifeb^SCb 

fcB02Cl lfcm*FniIkvWF^])^mW.k<Z>&&&VBMU FVIIKDC 

Vic3Eb5j5<OVL"C5feofe„ 4gkf±£fc[ig«S<7>;fr8sT?C 1 K;* >f ^{^-TS^lF 

20 K 3SM^-<b»Lfc (Blood, 95, 2000, 156-163) 0 M7*y K-v 

j£ (t h-^!7^, tht b^-YT^y K~— vfe) ^EB f-7^7^ftt»^C 

Marc G. Jacquemin^GDcTVl-'— Zf<DfrXfoZ)o 

— jj, J. D. Marks^^S^Lfc^T— ^{Wfe (J. Mol. Biol, 222, 581- 
25 597, 1991) «U «©M7°'J K-vfe^EB h7^7t^l£^lt^ S 

^i/-e# 5* ij^ utv > s 0 ft o x ^ <z> 7 7-- ^tfrtfc&t- i^ytt' 

/5?^^gi<^T^ B D-^t>^b^-r$fc 0 1 9 9 5¥6^<DB^lfiL^lhlflL^ 
^ (^^^oc/W) (1995, ISTH) KlfcV^W. H. Ouehandbf - ^ ^t^Afi^t h 
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mfoskmmwmviimi L -*mfc& ( sc f v ) ^p^y^t/c^^^ * 

fc, 1 9 9 7^6M(Dmm^±5k^K^^XJ. Davisbf*. VH<D?*!h$Cffi 
&%m#:X\ VLIlMA^T^St M7 7 -«7^7-7y-!5^t h 
5 IftjflLtiilVIIlHf-Mftft ( s c F v) *?T2-~^?l,tc^b*WL& 

«^LT*5"9, VH, VLi:t>^{rif[L^,ii#S*Tfi^V\ 35^> m£><£ 
n^X^hfht^ n-^miSAlCj: 19 FVIII— (D|S-a't4(i^rb-CV>§^ N F 
viiKD^^^Pl^-rsrirfi^M^nxv^cev^ 3E^2 0 0 0^te, e. n. 

10 van den Brink^^ N VL^IE^A*^ VH^W^t lf^-^ft#** 

2®^FVIII(Z>C2 K^-f^£r, 2»2 ^ VirK^^^i-S - 1 
§LXV^ (van Den Brink Human antibodies with specificity for the C2 
domain of factor VIII are derived from VH1 germline genes (Blood. 2000; 
15 95:558-563) N Molecular analysis of human anti-factor VIII antibodies by 

V gene phage display identifies a new epitope in the acidic region 
following the A2 domain (Blood. 2000; 96:540-545)) 0 

C2K7^>I^ vWF tO^U yJjlIi©i^t|#U &%-!htp<D£ 

<<^^FviiM>tt^ -%m<D3=m ftwmm&x'&z r t -t>m& $ nx v > 3 

20 (Healey, J. F. Residues Glu2181-Val2243 contain a major determinant 

of the inhibitory epitope in the C2 domain of human factor VIII, Blood, 
1998, 92, 3701-3709) 0 

van den Brink^^-Cii, C 2 Kt< -f ^K^^UWy 7 7* ^ htmb 
HTV^/^ ^©^7 7^ > h{iFVIII<^|3a$fgtt^W^'fe^ofc 0 t£oT, 

25 7 7-^«^fflV^ -T>-t lf^-^tt^i-St b^fetFVIIIfci^^il 

(^CDfi?^^) 

77-«Mfflv^^yt t^-fgtt^^r-r?)t h^ftFVIIItfcft: 
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Hltts StfcbFVIII A2v|>^y^i3-t;^Mi^bLfcELI S 
A^°l/— h s c F v ^ n — ^^Ifl^^fcE L I SAtiSt b F 

vill^S'J^MSr^-r o 

10 E]2i4, 3@(?5^[t hFVIIIffi^s c F v &fflV>fc^* iNFVIII<D« 

El 3 fix t b F Villi' vWF $^F VIII ^-Wl^"^— <D vWF Srgtrit 

KFVIIIj^&^V^^^^fgtt^hn^^^^-^M (APTT) i»J 
A^iSftSSU c F v^fflV^ca^FVIIia^tt^M^^-Tc 

15 snwasafc-r ^^tf)(D«aa>^ 

y^^i^ RT-PCRifeCt, M^P^y^m K^cDNASriiffi, 
lg^M#Srlinker DNA«U If U ^ffi*© VHfi V Li©7 ^ 

20 ^»^t|IJ:5-*iFv (scFv) DNA^lLt 

^© s c F v DNA^phagemid vector pCANTAB5Et^|aiA^ 10 7 ^ n — 
Pj^^lk^A^S^CD s c FvT^7'W77-v ! 7'f^7y-WL 
fc 0 :©7^f/7P-^ #iFVIIPE-/*n — t/U$Lfc&jn,xmtefc®j£ik£ 
titcFVUIkRfoZltX, FVin^^jtg&JaFVIII- s cFvr-f^W 

25 y — ^^Lfc 

;^p-t;Wi|^5. *fc > ^^FVIII^ey^a— Jvwtfcfrtt, - 
L< fiFVIIKDA 2HU$t> L< fif&'ttfcFVIIIO L^OAE^it^^t 0 
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iMtt^^ffit^iitJ; 19, t h F VIII t^^m^F VIII - s c 
F v -7 s >f ^ W -7 t— i?f n— r <b 5 C 

if ^ L fc#t FVHI^^/^p —t/i>ffi{£%m V^rtt,tl5 x ftgg 
LfcFVllI«rj&35i:iH\ 4/t»SOFVIII U — =i^SrfT 5 r. ^^fg 

10 tftSo 

!)- ~Zs Wolfed 7S^©etFVIIIjg^fiBSr^r-f-5 s c F p — ^> 
#Bt£*K -Sr^F^ 3ffi^FVIIIffl^^pa*Lfc 0 #bttfc3S^^n-^ 
OVHat^ttV^i*tLfcVH 177^ !J— ©DP- 5 (1-24) gl3fe, VLiHS^fi 
V /c 177?; D-©DPK9 (012/02) S*T*feofc„ ffi<G> 4«©^ P — VH 
15 liVH177^-©DP-8 8^^4M2 8^ VLttDPK2 2, Vg, 

DPK9. I GLV6 S 1 &%X*fo*), ? P— VtS^oTV^ 

fc„ FVIII@@igf££^^3^n— ><0VHBMarc G. Jacquemin^r £: 
P- yhftMofc^ VHWCDR 3 ©gi!?!Ifi^# < a^o"CV^ 0 

r^ibtf)^ p— yovLiocDR 3gB^Up^<^-fe- U >-b\^<\±*\s3r=-'y 
20 (D^/V^ 5 >-^W^^T% P — ^roFvin^-a-fgtt^ji&if^-rsr 

^rtfc UT V n 5 r. £ * W h MZ. L fc 
1%bfoTc3M<D? P— V (YK3. 3. 38 N YK3. 3. 40 N YK3. 3. 50) WVHiRlfVL 

.^o^ib^ijm^^t 5: y mmm&mmmz.7jk l/c q yk3. 3. 38<DvnmRw l 

25 $C&ga?!l#-^ 1-2 &t)ia?ij#-l§- 3 ~ 4 YK3. 3. 40O VH&RtfV L^^IS^lJ 

5 — 6 25.t>W>J#-^ 7 — 8 YK3. 3. 50<D VHlHRtfV L<B£jE#l#-§- 9 ~ 
1 0 &t>WJ#-^ 11-12 ^ti^f^iTik Lfc 0 

S^EBa?U<k VHiWVLl©CDRl^bCDR3©7$/WJ 
^rie^JS-^- 1 3 h 1 8 Lfc„ CDR1, 2 , 3 (T^attKabatc^ 
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fUl^l <£ <5 (E. A. Kabatb> Sequences of Proteins of Immunological Interest, 
4th ed. , U. S. Department of Health and Human Services, Washington DC 
(1987)) „ 
[VH« 

5 CDR 1 : Glu Leu Ser He His 1 3 > 

C D R 2 : Gly Leu Asp Arg Glu Asp Gly Lys Xaa Val Ser Ala Gin Arg Phe 
Gin Gly (Xaa : Thr^fcttAla) <%Z$m%- 1 4 > 

CDR 3 : Gly Val Ala Ser Asp Asp Asp Ala Phe Glu He <f5ffil&^r 1 5 > 
[VL«] 

10 CDR 1 : Arg Ala Ser Gin Ser lie Xal Xa2 Tyr Leu Asn (Xal : Ser^fcte 

Thr ; Xa2 : Ser 3; fete Arg) <I2^J#-^1 6 > 
CDR 2 : Ala Ala Ser Ser Leu Gin Ser <@fi#J#-£K 7 > 
CDR 3 : Gin Xal Ser Tyr Xa2 Thr Pro Xa3 Thr (Xal : Gln*fcf±His ; Xa2 : 
Ser^fcfiThr ; Xa3 : Leu^fcfille) <ffi?lj#-^ 1 8 > 

15 _hizELfcia^lJ#-^l~2Rt/3~4, 5~6Rtf7~8. 9-10^11- 

1 2 \Z.&M<Di&mWinRTfT 5: J g^lJtt. t h FVIII<£>|§@?£t4^*j- LTP1$ 

istt^tst h^tFvuM^t \??—%ii$(Dvmt&<Dmm (vHi) Rumm. 

(VL|) \Cl®^-fZ>h<DX*lbZ> 0 
20 c F v (Dl&X*mbthtiyoT*3b%tf^ WMt LT^r^iiffites c F v^P5^$ft5 

Fab, Fa b'£fcf4F(a b') 2 , 3E^s s cFv£fc 

mt^^tc-^m^ (scAb) ^^<Dm<Dm^y^^^hht<Dm 

5FVIII<£>^fc° h-^teFVIHS:SD S^S-r§-i^«J;oTm^bfc 0 JEKU 
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me. oMSfc? ??*>h L-f' FviiKi y ^fliff ^ v w f t # ft a> 

FVIII^{i^^-f> v WF^b«WHUrflH4fl^li: ftofciF Villi: (O^^ 
m^^fohCDtflfcy??' s 1 ^h<£>FVIHP.§.$?£t£te, 6 70 O~2 9 1 0 0^ 

Fviiio@@f&tt^g^^|3a*i-5 n ifc^<^B&&tf?^<z>fc&© 

jfiitfi \zM&t 5 F vi 1 1- v w F «£#:fcEf&i- « - £ ft < „ i&ttfl: bfc F VIII 4: 
tt^b, BU^^t 0 h-y (fctll&^S) ^H-r^JaFVIII^^m^^T 

iktp(DvWFk mm L,frmmm f vi u<d u^^m^-r^^^M^m^^m 

25 -t-6*^pj^fe5 0 

i& K^ttft®;*4«^ ^ ft zfttemmmm twmz ^ttz^m^ < <oj&m& 
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-5fc*^^:^:aoFVIIIWJ(7)S-^Wtp^^TV^5o :©j&Sfei±'fyk tr*HK 

mmv^t-K ^tnwifs (cdr) Kfesv^i-to^ 

<f*?H3fc£*s;fr8rca>So ua>U ro»ioo~20 0^/k g ©F 
^-i-5fca6, lifcTKiir'fcSi^, fflifMIftoif ^T^^r 73^—^0 
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#fRk^2 8 3 8 1 6 F VIHfctJjjU&^i: ^E^S#0«cf 

a> m# bthtz f vii ipfl^ij^^^^ b & zfm&&tt&m^it®.mfflm4L<DtoM<D 

5 fc^<DE^m^feS.t>^fe^^u-cv>s„ b^u teffii-SfetFviii^^t tr 

10 b&V\ 

^imUtiLO^Zf?- K«P^ffijitt»3ett« (CDR) tfV^^R&SVMi^^:/ 
15 bH-5c 

20 i: Li©CDR3©iWyt f*HK#£ FVIIIOj(g^^^bl'S5l"e4> 

tFt^T*^ ytt^jS*Sr«i»T?ttnfi, Jkf 0>f t?*-*W*:©ffl#&»i 

wwm*&<o vx? &ftfr^$;&tfi!imm*mm'tz> - 1 * s "Time**. 

eX±Oi5^*|gPJwt M^/^n^t^|±, ifiu{&g@JgVIIlH^<« 
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~ u- < v^Hfc^m^^Tt 5 ±, a p t t$j^& \z j: t> ^m^-^ - 

mUi^L(D-<^h\ (CDR) cTV^^R&SV^i-^tfV^ 

^T— Zfy^Zf? V — Ofll^ftu J. D. Marks £> (J. Mol. Biol. , 222: 581- 
597, 1991) \z£Vm&£tlX^5Jjfe*&%temMVtio 
20 ^tFVUM^t tf* — ^#i£^&#;fcffilfo. 2 8 m 1 «fc 9 FicollKT U >v-?Sfc£r 

#f£U PBST% v tft)f|, IS0GEN (P^v 5 — V) tfellt^ total RNA 

«rn»ut. r ©total rnast3oi^siju nuG, xmvfeiftm 

Wi^^W<ffit£v~7 : 7 -1 ^^-^^.f^^s first strand cDNA synthesis kit 
(Pharmacia bio tec) \Z.X, ttl-?H©cDNA^iLfc„ :©cDNA|: 
25 7^l/-fttt, Marks fe*S$R#bfcOtP«^VHt J H&t>*V K £ J K> 

WoffifrvfcJjatfirf-Srtfy ^?-tffx>fyP7^V9y (pcr) 
3!te% vh^v Kn Rl>'VHiv^?r!)y*-DNA^v^ Tytyyp 
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-PCR)£ia!)^f, -*iscFv DNA^lLfc, scFv DN 
AteSKPCR^V^-C, Not I RUtS f i I fMPWjfcSBtfc&ttflP U 
-^^V^m^Sd^, !itMb^ 0 ffimVtcs cFv DNAfifrJIWitS f i 
I (Takara) t N o t I (Takara) X^ffiit^ phageraid pCANTAB5E 
(Pharmacia) l^n — ~^?L,f' 0 scFv DN A£!^$-^fcpCANTAB5E{± 
VH — V K x VH-VlSllx^ f>n#W^a yia^ifTG 1 (3l^A 
L7c 0 M^L/cTGl©t^b, VH-V/c, VH-V^I«MtH.O 
3X1 0\ 4. 8 5 x l 0 6 W— l/(D&m&%:^-i-Z>tWtifi£titc 0 Z.<Dftm 
fe^bfcTGl/5^, Ml 3K0 7^WN 0 -7r~^&fflV^:7T-i^te&3§^ 

^ v^TB^^t — (4%;*^ a 3:^, o. 5%t7^jfajfT;i^5: 

^, 50(/g/mLvi)^I g G N O.l%Tween20 N TBS) ^^LfclO^ 
/mLiiMVIIlBft^P^^ hM) &5 0 0/i Li^^U-=y^ 
-777-»lfc0. 5 m g/mLlf^WbtltJliL»t«@^VIIlH-?*y^n — 
^fctft:FVIII:C14-182 ("^!7*> IgVIUH^Mimi) *fcttFVIII:C14-282 
(^*, FVIII»RA2 K*>f £5 0 0 ^ Lb%77XTv?&$i i g 

(FALC0N2058) V US U M"C 3 0 #KJS $ ^rfc 0 n tl^itft 5|€ fc h M 

r ^77^- (-*«ftfti*77-i?»0 ^lm LiP^, 1 

2 3^ 3 /l^ -0.05 %Tween20- T B S UfcT l^v^l^M^ 

(Perseptive) 100/i L £r_h!Etf> If ^WfcSlFVIII^-/ * P— TvMjtft: : 

FviimsatimLiijpx.. 1 5 #ra«^tj:tegj*sfn ltc 0 ^f?^?^ 

■ fciflV^ ^t^ft^^fe* 0. 0 5%Tween20-TBST'8[H]?5t#b, Ml- h D 

1^7 7—^14 5 00/iLOlM Tris (hydroxymethyl)arainome thane— HC 1 
(pH7.5) ^n^LT, pHfcfBlgLfcgL *H^^©:^ffiTGl©«* 
S5mLm 3 7tT'lWo< UiiUTTG lM$tfc D 
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©TGlii300 0Xg, 5#-?iS<frLT N ±?f£rl&#s 2 0 0/zLCD2XY 

£Cfc=nn~— fijl*(D2 XYTJtJft^Dx:^^ U<i'*— (Coastor) &fot 
SM, HURb/t. :©TG1 5 0 0 M L^ 5 0mLO2XYTAG^*HI 

^yy-<SrPi^Ufc 0 ik^M*3l$7T-v f 7-l'^7y-VH-V K , VH- 

^gfcU SOBAGT 4 ^ b^ibftS^P-^Srft&WU scFv©M©# 
f&&t>* F VI I If - >- K-Y >y ^ E L I S A \z X 6 #^t£<«fg. <b ffi.ma&\<Dffiffi$:ft 
10 ofc D 

«HJi0iJ3 : s c F v<D$m.hmW) 

nT^tt s c F v *±mmHB 2 15 1 SrJBV^-C^S*. *Jl§ffi^y 7*7^ 
pJ^^^IUlRs feffi^L.fc 0 Jg^^/O s ^^m^«RPAS Purification Module 
(Pharmcia Biotech) £fflV^ 77^ ISM&rfTofCo 
15 ffitfcscFvieroiSil SDS-/K!)77!)/^7^ Ky/HI^lh 

s c FvI6©C»E-Ta g ^ bf h — 7°^!^^ L7c * * V^c* 

>-^' «£ «lE>L-7c 0 s c F vg6Wp©l6M^»lt Protein 
Assays (BIORAD) £fflWc 0 
<(MMM4 : X? — V^FVIII EL I SA» 
20 #l£L7c^ ^(DX? y — ^^^'Ofc*(DEL I S Ait&<T<DX 5 WTo7t 0 

FVIIIg^l^OFVIII:C14-182t FVIIIfi^A 2 ^i&ISfcOFVIII: 
C14-282<7^0^£(7^ft5 2TOC0^tFVIII-^'7^^-y ^ n-^fetfls^rE 
L I SA7°W W^^tLT^ y — ^^/EV^Co 5 g/mL£iFVIII 
.^7 ^n— 7^/^trL^FVIII:C14-182, £fcfiFVIII:C14-282£r 1 0 0// L/well 
25 ELI SAT'l^— b (MAXIS0RP module (Nunc)) t-A*U 7°W-hv'-7'- (H 

^m) -e^-^U ^a^fc«4°c-e-^e, fctfr&@5£fcbfco tbs-? 

3|U$:?$#, 1%BSA, TB S^3 00/x L/well ELISA7'W M-A*U 
M.^lB^fffg L s Zfn y^l/f&ft'ofro 1 O^.{i/mL<^^«S^VIII0 
hMlOOO ( H ^SH-^tfc) ) ?:100m L/well E L I S 
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k-7 h KAft. zfu—Y l/- y — T->— ?v u 3 7 °C"C 2 &?m&& Lfc D F 

VIIIfi£2r}#T, ELISA^-hMt5litof;| N scFvfcKiis 
c F v^^T— ^£^trl$»&r 1 0 0 /! L/wellAft> £ 

5 1 0 0 n L/wellA*U 3 7°CT* 1 B^^OS £ -tf:fc 0 K«$r^T, 

ELI SA-/^h^it5 0)5tofc^ (TMB Z-ig^t7K 

i?f) &r 1 0 0 u L/wellAtU Jg3feU 3 7°CX5~ 1 0 #3§&£-£:f;: 0 

l^^^^l 0 0 /x L/wellAnT^feS^^it^^r/c^, Molecular 
Device -^Vt^-^U— b <) — ^—SPECTRA MAX"C4 5 O nm©«^it 

10 L7c 0 fMffibfc9 9^d-V^T^ x FVIIItyhMyfELISAtaot, 

F VI I I#S#J-C $> § ^ t t>mm £ tlfz 0 

mmm5 : fu-^comwAm 

mm Lfc 3 n ^<D s c F v it^Bu^^^ PCR T'itfeg U #"b:Hfc P C 
R»£r. Ps't I^Kpnlft i£<D 3 ~ 5 a^cDffiiJpg^*X^f U T# 
15 ^I^IO/^FV^-^b, £^Lfc 0 ^rW*t^ s c 

F vifrfH^£r^L£:l 3^n-^pg;^tbfc 0 ;tl^(D^o-y©VHM 
V L<7)DNA^SIE^IJSrDye terminator cycle sequencing FS Ready Reaction 
kit (Applied Biosystems) 3rffi V^Ti^^ L-fc 

6 : mm ufe t h M^cik^smvi i if-^w^si)) 

20 tiscFv^ffiV^ FVIII E L I S A i JiIBffitt^i^lTo fc^Sf, 

VIIIO^@^^rPa*i-Sr ( Jr^^v^fc$ttfc 0 iW3i©^n^ YK3. 3. 38. 
YK3.3.40, YK3.3.50l;ioV^ WW^M^ff ofc c 

fctFVIIFty ^ n— ^-/^^FVIII:C14-182, ^/cfiFVIII :C14-282@^b^ 
25 W- b (MAXIS0RP module (Nunc)) 1:0.001-1 0 M-\tL/ m L t'PM Lfc F 

VIII^ (^n*^ hMl 0 0 0 (0^+^±) ) £l 0 0 // L/well EL I 
SK7°\s—Y\Z.Xti^ -7\ — h^7-r/-^U 3 7°CT"2P#K^ebfc 0 
FVIII^^®?||^5feL-Ci$fe^-e5la]gfe^, s c F v*g$t& lOO/i L/well 
»1U ^fi-C-8fe^^^c 0 ^M^P^gl^UT^^TSU]^^, W 
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&WV&&<A'tti/y— if^fH^iE t a gftfrS: 100*1 L/wellA^ 3 
7 °C-C 1 Bf FbTOS $ *fc 0 »f*i£&® ? I Rfefc UTMt 5 Hlgfe^m, 3£&*SC 
?ft (TMBZ-ii^bTkH?) L/wellAfrU J&fcU M~ 3 7*0^1 0# 

Molecular Device T/l^/V— h^— h U —^—SPECTRA MAX*C4 5 0 nm<D^ 
^^S'J^bfCo YK3. 3. 38 scFvSrffiV^*^W3!$|^S:0 1 ^-t". FVIII&0. 
0 1 mi/m 1 £A±©iSi^-etfel±l. S9^# 6 ii^^tlfco FVIIIOlfiLt> 
ffljiLffifaas&V\|fc»TTt>0. 0 1 9Mft/m 1 £H±fc*R#$nTV>5ii: 

Vilify Mfg-fl^^p^FVIII^lfiUSt (DADE) «rfflV^fctt#EH4rt: h 
nV^7^f^ (APTT) (^ail^-.toTtfofCc 

X* A F Vilify h(7)^fi^#<^mPJ»Oj*^feA^^K^ V hjfe 

gP^14{kbn^^^^^^-^^ (APTT) OiiJ^fi, Fibrintimer 
(Behring)&/BV\ £XT<DjClak<Djjm^i£'otz : National Committee for 
Clinical Laboratory Standards. Collection, transport and processing of 
blood specimens for coagulation testing and performance of coagulation 
assays. 2nd Edition. Approved Guideline. NCCLS Publication H21-A2. 
Villanova, PA. 1991. ; Sirridge, M. S. ; Shannon, R. Laboratory Evaluation 
of Hemostasis and Thrombosis, 3rd Ed. , Philadelphia: Lea and Febinger, 
1983: 130-133 o 

m?-timw&te, m^mmmt iifi/mi Fvmt ^^^^ v 
vin^y Yi^tz.vm^mmtv^^zf^^^nwi (aptt) <Dmj£%fti 
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1 0 n g/m 1 U±(D^!&^FVIim&*ffitl\zmW^Z^ttf7F£thfc 0 

nuftizmt h * (ap tt) -^t^o^m-efeofc 

5 ±|E^^JCfel^^J^^*5V^T, «<t A^vWF£-g-£^FVIII n 

^ai^ B^+^M) k-*rflSf~*r~<D v WF Sr^tffiSSSFVIII 

* hF, fM&A fc^Rjkfl*aBfcflB^«B ro^Mv^vWF©#$©i 

PtCOV^Titlfe^L^c §|3^ttjbhn^^V7^^^B#Pfl (APTT) 
^J:SYK3.3.38 ^rfflV>fc#^c7)^^l2l3^-r o Jfct^rfTjlgcD^ If* - 
10 S#lfaJt (GedrgeKingMedical, Inc. lot. GK1833-929J2) £J8 Wc c 

:tt^»i!), ^0jW^lFVIII^^C2-^YK3. 3.38, YK3. 3. 40, 
^3.3.50^ vWF^^LfcFVIII&^?&fb^-f\ m^X^£^^> F VIII £^ 
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i t © a i 
i. t htfoMmmmviim* (eat, Fvink$Ftz>^kh&>z>) (Dmmt%& 

5 2. hJaFVIIlSL^FVin-^^-^tVV^^^KH^ vWF 

3 . ^fVHiOffi»» (CDR1-3) ^TI2(^T ^ / mmWT'h 

ztmm i *fcti 2 ^la^^itfs^K-o 

10 CDR 1 : Glu Leu Ser He His <gfi#]#-5§-l 3 > 

CD R 2 : Gly Leu Asp Arg Glu Asp Gly Lys Xaa Val Ser Ala Gin Arg Phe 
Gin Gly (Xaa : Thr^fcteAla) <Ifi^J$^- 1 4 > 

CDR 3 : Gly Val Ala Ser Asp Asp Asp Ala Phe Glu lie <@E?lJ#-^-l 5 > 

5. fc hFVIIIO^@^^|Jg.*-r5^ (-f^t ^ir^^Y 

6. b^FVIIIiii^FVIII-^^^tV^^^KH^ (J^T^ vWF 

7. %mv LM(omm±&:7£mi& (cdri~3) &Ttz<vT^;mmmx*fo 

CDR 1 : Arg Ala Ser Gin Ser lie Xal Xa2 Tyr Leu Asn (Xal : Ser^fctt 
Thr ; Xa2 : Ser^fcfiArg) <ffi5!l#-^-l 6 > 
25 CDR 2 : Ala Ala Ser Ser Leu Gin Ser <SE^J#^-1 7 > 

CDR 3 : Gin Xal Ser Tyr Xa2 Thr Pro Xa3 Thr (Xal : Gln^fcflHis ; Xa2 : 
Ser^fcteThr ; Xa3 : Leu£ fcfille) <I&#!#-5§- 1 8 > 
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9 . tmm i^e>4 wtn7wz.mm(D vHmmB*Rx?m#m 5 a» e> 8 
1 0 . m&m 1 4 ©v»-fttj6*tiatt© vH^it^s.tj«»^ sa^s© 

1 1 . it ^ 1 a>e> 4 <D^-r tiMzfcWHD vH.mmfc+RTj/-£tcmmm 5 

12. ^^7 7^^ i^M^ Fab. Fab\ £fcfiF ( a b ' ) 2 frbM 

«nstt*« 1 1 iz&mtomB+mKa 

13. K#^9KlfE*ft©-#glFvft^f&, t htiLfcCHmMfe+titcn*: 
<D-^ *fcfit L^it^^fcfi-e^— gpir^LTftSfc hm&LF 

1 4 . fif3£JS 1H13 ©V^-r^j&^zilBStOil^df^SrlS^^ 

3k ia^M&^^^Bm^St h^FVllltftfl^fctefc hMtrCFVin^: 

20 ffl v * tzsk^m^m - fernm* 

1 6. fjt*5U 4t£fE«<Z>fc hfetFVIII^^^fifc hMFVIII^^^^V 
V h V ^iS&tfWb F VI I ittBrSg. 

fc^y^^ft^^fritt-.tS s c F v DNA^iV^i$tlfc s c F 
25 vt^^W^?-^^^!]^^ #tFVIIPe>> ^o— ^A-tfCffc^LT 

Sffi^H^bS^FVIIIirSJ^^T, FVIIIi^wrfg^ s cFv^n — ^ 
£#8H-5r: ir^ftSifiFVin- s c Fvf ^^t , W77-^p^^ 
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1 7 \L&m<Dx* y -~^ym B 

1 9. H3^LFVIIPe/^n— ^tn[#:^FVIII(DA2^^t>b<^t4<bF 
VIII L««rSSRi-5gtfr-t?*>5Sft*^l 7&fctil 8 tc|B«l©^ ^ U — 

5 2 0. ^{^fviii^/^p— ^/^^s^^wk^-cfcti^ l««57tr 
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1/3 

m 1 




FVIH (units/ml) 
FVIIIM^EUSA 
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2/3 




YK3.3.50 
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3/3 



0.4 




-0- 



50 100 150 

vW F#£<Dj^# 
Y K 3.3.38 scFv 0.1 »g/m tt/vff F##ftT 

YK 3.3.38 scFv O.ljjg/m $sJn/vW F#?£T 

.g.#p]asm a*f^>tf^-^/vJf F##&T 

vW F^ffiT 
vW F#ST 
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SEQUENCE LISTING 

<110> Juridical Foundation The Chemo-Sero-Therapeutic Research Institute 
<120> Human-typed antibody against blood coagulation factor VIII 

<130> 663248 

<150> JP 2001-177640 
<151> 2001-06-12 

<160> 18 

<210> 1 
<211> 360 
<212> DNA 
<213> Human 

<400> 1 

caggtgcagc tggtgcagtc tggggctgag gtgaagaagc ctggggcctc agtgaaggtc 

tcctgcaagg tgtccggata caccctcact gaattatcca tccactgggt gcgacaggct 

cctgaaaaag ggcttgagtg gataggaggt cttgatcgtg aagacgggaa aacagtctcc 

gcacagaggt tccagggcag agtcaccatg accgaggaca cacccacaga cacaacctac 

atgcaactga ccagcctgtc atctgaggac acggccgtgt attactgtgc aacaggtgtt 
gcttccgatg acgatgcttt tgagatctgg ggccaaggga caacggtcac cgtctcttca 



60 
120 
180 
240 
300 
360 



<210> 2 
<211> 120 
<212> PRT 
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<213> Human 
<400> 2 

cag gtg cag ctg gtg cag tct ggg get gag gtg aag aag cct ggg gec 
Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 

15 10 15 

tea gtg aag gtc tec tgc aag gtg tec gga tac acc etc act gaa tta 
Ser Val Lys Val Ser Cys Lys Val Ser Gly Tyr Thr Leu Thr Glu Leu 

20 25 30 

tec ate cac tgg gtg cga cag get cct gaa aaa ggg ctt gag tgg ata 
Ser He His Trp Val Arg Gin Ala Pro Glu Lys Gly Leu Glu Trp He 

35 40 45 

gga ggt ctt gat cgt gaa gac ggg aaa aca gtc tec gca cag agg ttc 
Gly Gly Leu Asp Arg Glu Asp Gly Lys Thr Val Ser Ala Gin Arg Phe 

50 55 60 

cag ggc aga gtc acc atg acc gag gac aca ccc aca gac aca acc tac 
Gin Gly Arg Val Thr Met Thr Glu Asp Thr Pro Thr Asp Thr Thr Tyr 
65 70 75 80 

atg caa ctg acc age ctg tea tct gag gac acg gec gtg tat tac tgt 
Met Gin Leu Thr Ser Leu Ser Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

gca aca ggt gtt get tec gat gac gat get ttt gag ate tgg ggc caa 
Ala Thr Gly Val Ala Ser Asp Asp Asp Ala Phe Glu He Trp Gly Gin 

100 105 110 

ggg aca acg gtc acc gtc tct tea 
Gly Thr Thr Val Thr Val Ser Ser 
115 120 
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<210> 3 
<211> 324 
<212> DNA 
<213> Human 



<400> 3 

gacatccagt tgacccagtc tccatcctcc ctgtctgcat ctgtaggaga cagagtcacc 60 

atcacttgcc gggcaagtca gagcattagc agctatttaa attggtatca gcagaaacca 120 

gggaaagccc ctaagctcct gatctatgct gcatccagtt tgcaaagtgg ggtcccatca 180 

aggttcagtg gcagtggatc tgggacagat ttcactctca ccatcagcag tctgcaacct 240 

gaagattttg caacttacta ctgtcaacag agttacagta ccccgctcac tttcggcgga 300 

gggaccaagg tggagatcaa acgt 324 



<210> 4 
<211> 108 
<212> PRT 
<213> Human 



<400> 4 

gac ate cag ttg 
Asp He Gin Leu 
1 

gac aga gtc acc 
Asp Arg Val Thr 
20 

tta aat tgg tat 
Leu Asn Trp Tyr 
35 



acc cag tct cca 
Thr Gin Ser Pro 
5 

ate act tgc egg 
He Thr Cys Arg 

cag cag aaa cca 
Gin Gin Lys Pro 
40 



tec tec ctg tct 
Ser Ser Leu Ser 
10 

gca agt cag age 
Ala Ser Gin Ser 
25 

ggg aaa gee cct 
Gly Lys Ala Pro 



gca tct gta gga 
Ala Ser Val Gly 
15 

att age age tat 
He Ser Ser Tyr 
30 

aag etc ctg ate 
Lys Leu Leu He 
45 
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tat get gca tec agt ttg caa agt ggg gtc cca tea agg ttc agt ggc 

Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

agt gga tct ggg aca gat ttc act etc ace ate age agt ctg caa cct 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

gaa gat ttt gca act tac tac tgt caa cag agt tac agt acc ccg etc 

Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Ser Tyr Ser Thr Pro Leu 

85 90 95 

act ttc ggc gga ggg acc aag gtg gag ate aaa cgt 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys Arg 

100 105 



<210> 5 
<211> 360 
<212> DNA 
<213> Human 

agtgaaggtc 60 
gegacagget 120 
agcagtctcc 180 
cacaacctac 240 
aacaggtgtt 300 
cgtctcttca 360 



<400> 5 

gaggtgeage 

tectgeaagg 

cctgaaaaag 

gcacagaggt 

atgcaactga 

gcttccgatg 



tggtgcagtc 
tgtceggata 
ggcttgagtg 
tccagggcag 
ccagcctgtc 
aegatgettt 



tggggttgag 
caccctcact 
gataggaggt 
agtcaccatg 
atctgaggac 
tgaaatctgg 



gtgaagaagt 
gaattatcca 
ettgategtg 
accgaggaca 
acggccgtgt 
ggccaaggga 



ctggggcctc 
tccactgggt 
aagacgggaa 
catccacaga 
attactgtgc 
caatggtcac 



<210> 6 



WO 02/101040 



PCT/JP02/05783 



5/13 

<211> 120 
<212> PRT 
<213> Human 

<400> 6 

gag gtg cag ctg gtg cag tct ggg gtt gag gtg aag aag tct ggg gcc 
Glu Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Ser Gly Ala 

15 10 15 

tea gtg aag gtc tec tgc aag gtg tec gga tac ace etc act gaa tta 
Ser Val Lys Val Ser Cys Lys Val Ser Gly Tyr Thr Leu Thr Glu Leu 

20 25 30 

tec ate cac tgg gtg cga cag get cct gaa aaa ggg ctt gag tgg ata 
Ser He His Trp Val Arg Gin Ala Pro Glu Lys Gly Leu Glu Trp lie 

35 40 45 

gga ggt ctt gat cgt gaa gac ggg aaa gca gtc tec gca cag agg ttc 
Gly Gly Leu Asp Arg Glu Asp Gly Lys Ala Val Ser Ala Gin Arg Phe 

50 55 60 

cag ggc aga gtc acc atg acc gag gac aca tec aca gac aca acc tac 
Gin Gly Arg Val Thr Met Thr Glu Asp Thr Ser Thr Asp Thr Thr Tyr 
65 70 75 80 

atg caa ctg acc age ctg tea tct gag gac acg gcc gtg tat tac tgt 
Met Gin Leu Thr Ser Leu Ser Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

gca aca ggt gtt get tec gat gac gat get ttt gaa ate tgg ggc caa 
Ala Thr Gly Val Ala Ser Asp Asp Asp Ala Phe Glu lie Trp Gly Gin 

100 105 110 

ggg aca atg gtc acc gtc tct tea 
Gly Thr Met Val Thr Val Ser Ser 
115 120 
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<210> 7 
<211> 324 
<212> DNA 
<213> Human 



<400> 7 










gacatccagt 


tgacccagtc tccatcctcc ctgtctgcat 


ctgtaggaga cagagtcacc 


60 


atcacttgcc 


gggcaagtca 


gagcattagc agctatttaa 


attggtatca gcagaaacca 


120 


gggaaagccc 


ctaagctcct 


gatctatgct gcatccagtt 


tgcaaagtgg ggtcccatca 


180 


aggttcagtg 


gcagtggatc 


tgggacagat ttcactctca 


ccatcagcag tctgcaacct 


240 


gaagattttg 


caacttacta 


ctgtcaacag agttacagta 


ccccgatcac cttcggccaa 


300 


gggacacgac 


tggagattaa 


acgt 




324 



<210> 8 
<211> 108 
<212> PRT 
<213> Human 

<400> 8 

gac ate cag ttg acc cag tct cca tec tec ctg tct gca tct gta gga 
Asp He Gin Leu Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

gac aga gtc acc ate act tgc egg gca agt cag age att age age tat 
Asp Arg Val Thr He Thr Cys Arg Ala Ser Gin Ser lie Ser Ser Tyr 

20 25 30 

tta aat tgg tat cag cag aaa cca ggg aaa gee cct aag etc ctg ate 
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Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

tat get gca tec agt ttg caa agt ggg gtc cca tea agg ttc agt gge 
Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

agt gga tct ggg aca gat ttc act etc acc ate age agt ctg caa cct 
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

gaa gat ttt gca act tac tac tgt caa cag agt tac agt acc ccg ate 
Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Ser Tyr Ser Thr Pro lie 

85 90 95 

acc ttc gge caa ggg aca cga ctg gag att aaa cgt 
Thr Phe Gly Gin Gly Thr Arg Leu Glu He Lys Arg 
100 105 



<210> 9 
<211> 360 
<212> DNA 
<213> Human 



<400> 9 



caggtgeage tggtgcagtc tggggttgag gtgaagaagc ctggggcctc 


agtgaaggtc 


60 


tectgeaagg tgtceggata caccctcact gaattatcca tccactgggt 


gegacagget 


120 


cctgaaaaag ggcttgagtg gataggaggt ettgategtg aagacgggaa 


aacagtctcc 


180 


gcacagaggt tccagggcag agtcaccatg accgaggaca catccacaga 


cacaacctac 


240 


atgcaactga ccagcctgtc atctgaggac acggccgtgt attactgtgc 


aacaggtgtt 


300 


gcttccgatg aegatgettt tgaaatctgg ggccaaggga ccacggtcac 


cgtctcctca 


360 
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<210> 10 
<211> 120 
<212> PRT 
<213> Human 

<400> 10 

cag gtg cag ctg gtg cag tct ggg gtt gag gtg aag aag cct ggg gcc 
Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 

15 10 15 

tea gtg aag gtc tec tgc aag gtg tec gga tac acc etc act gaa tta 
Ser Val Lys Val Ser Cys Lys Val Ser Gly Tyr Thr Leu Thr Glu Leu 

20 25 30 

tec ate cac tgg gtg cga cag get cct gaa aaa ggg ctt gag tgg ata 
Ser lie His Trp Val Arg Gin Ala Pro Glu Lys Gly Leu Glu Trp He 

35 40 45 

gga ggt ctt gat cgt gaa gac ggg aaa aca gtc tec gca cag agg ttc 
Gly Gly Leu Asp Arg Glu Asp Gly Lys Thr Val Ser Ala Gin Arg Phe 

50 55 60 

cag ggc aga gtc acc atg acc gag gac aca tec aca gac aca acc tac 
Gin Gly Arg Val Thr Met Thr Glu Asp Thr Ser Thr Asp Thr Thr Tyr 
65 70 75 80 

atg caa ctg acc age ctg tea tct gag gac acg gcc gtg tat tac tgt 
Met Gin Leu Thr Ser Leu Ser Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

gca aca ggt gtt get tec gat gac gat get ttt gaa ate tgg ggc caa 
Ala Thr Gly Val Ala Ser Asp Asp Asp Ala Phe Glu He Trp Gly Gin 

100 105 110 

ggg acc acg gtc acc gtc tec tea 
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Gly Thr Thr Val Thr Val Ser Ser 
115 120 



<210> 11 
<211> 324 
<212> DNA 
<213> Human 



<400> 11 








gacatcgtga 


tgacccagtc tccatcctcc ctgtctgcat 


ctgtaggaga cagagtcacc 


60 


atcacatgcc 


gggcaagtca gtccattacc agatatttaa 


attggtatca gcagaaacca 


120 


gggaaagccc 


ctaaactcct gatctttgct gcatccagtt 


tgcaaagtgg ggtcccatca 


180 


cggttcagtg 


gcagtggatc tgggacagaa ttcactctca 


ccatcagcag tctgcaacct 


240 


gaggattttg 


cgacttacta ctgtcaacac agttacacta 


ccccgctcac tttcggcgga 


300 


gggaccaaag 


tggatatcaa acgt 




324 



<210> 12 
<211> 108 
<212> PRT 
<213> Human 

<400> 12 

gac ate gtg atg acc cag tct cca tec tec ctg tct gca tct gta gga 
Asp He Val Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

gac aga gtc acc ate aca tgc egg gca agt cag tec att acc aga tat 
Asp Arg Val Thr He Thr Cys Arg Ala Ser Gin Ser He Thr Arg Tyr 
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20 25 30 

tta aat tgg tat cag cag aaa cca ggg aaa gcc cct aaa etc ctg ate 
Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

ttt get gca tec agt ttg caa agt ggg gtc cca tea egg ttc agt ggc 
Phe Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

agt gga tct ggg aca gaa ttc act etc ace ate age agt ctg caa cct 
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

gag gat ttt gcg act tac tac tgt caa cac agt tac act acc ccg etc 
Glu Asp Phe Ala Thr Tyr Tyr Cys Gin His Ser Tyr Thr Thr Pro Leu 

85 90 95 

act ttc ggc gga ggg acc aaa gtg gat ate aaa cgt 
Thr Phe Gly Gly Gly Thr Lys Val Asp lie Lys Arg 
100 105 



<210> 13 
<211> 5 
<212> PRT 
<213> Human 

<220> 

<223> CDR1 of SEQUENCE No. 2, 6 or 10 
<400> 13 

Glu Leu Ser He His 
5 
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<210> 14 
<211> 17 
<212> PRT 
<213> Human 

<220> 

<223> CDR2 of SEQUENCE No. 2, 6 or 10 
<223> Xaa represents Thr or Ala. 

<400> 14 

Gly Leu Asp Arg Glu Asp Gly Lys Xaa Val Ser Ala Gin Arg Phe Gin 

1 5 10 15 

Gly 

<210> 15 
<211> 11 
<212> PRT 
<213> Human 

<220> 

<223> CDR3 of SEQUENCE No. 2, 6 or 10 
<400> 15 

Gly Val Ala Ser Asp Asp Asp Ala Phe Glu He 
1 5 10 
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<210> 16 
<211> 11 
<212> PRT 
<213> Human 

<220> 

<223> CDR1 of SEQUENCE No. 4, 8 or 12 
<223> Xal represents Ser or Thr. 
<223> Xa2 represents Ser or Arg. 

<400> 16 

Arg Ala Ser Gin Ser He Xal Xa2 Tyr Leu Asn 
1 5 10 

<210> 17 
<211> 7 
<212> PRT 
<213> Human 

<220> 

<223> CDR2 of SEQUENCE No. 4, 8 or 12 
<400> 17 

Ala Ala Ser Ser Leu Gin Ser 
1 5 

<210> 18 
<211> 9 
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<212> PRT 
<213> Human 



<220> 

<223> CDR3 of SEQUENCE No. 4, 8 or 12 
<223> Xal represents Gin or His. 
<223> Xa2 represents Ser or Thr. 
<223> Xa3 represents Leu or lie. 



<400> 18 

Gin Xal Ser Tyr Xa2 Thr Pro Xa3 Thr 
1 5 
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